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Abstract: The GDP of China and the United States is one of the two largest economies in the 

world, and both countries play a crucial role in the global economy. The impact of their GDP 

growth on the global economy is also increasing. By analyzing the GDP of China and the 

United States, we can understand the development trends and characteristics of the two 

countries' economies, thereby providing reference and reference for the global economy. 

China and the United States are one of the world's largest trading countries, and their trade 

relations have a significant impact on the global economy. By analyzing the GDP of China 

and the United States, we can understand the trade exchanges and structure between the two 

countries, thereby providing reference for solving trade problems. China and the United 

States play an important role in global political stability. By analyzing the GDP of China and 

the United States, we can understand their status and influence in international politics, 

thereby providing support for maintaining global political stability. China's economic growth 

is getting faster and faster, gradually gaining a significant position globally. This article 

adopts a detrend approach to analyze GDP, discuss the economic conditions and possible 

future trends of China and the United States. 
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1. Introduction 

By analyzing the GDP of China and the United States, we can better understand the global economic 

situation and development trends, providing reference for formulating economic policies and 

promoting economic development. In this article, I will use GDP to analyze the economic situation 

between China and the United States, in order to infer the current economic trends and future 

development trends. GDP as an important indicator for measuring the economic situation of a country 

or region, has been of concern to many people.  

𝐺𝐷𝑃 =  𝐶 +  𝐼 +  𝐺 + ( 𝑋 −  𝑀) 

The definition of GDP is the total market value of the final products and services produced by a 

country or region at a specific time. These final products and services include consumer goods, 

investment goods, government procurement goods, and net exports. GDP can be used to measure the 

economic scale and development level of a country or region. It can help governments, enterprises, 

and individuals make economic decisions and promote economic growth and development. The 

calculation method of GDP is obtained by adding up the market values of consumption, investment, 

government expenditure, and net exports [1]. Consumption includes personal consumption and 
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government consumption, investment includes private investment and government investment, 

government expenditure includes government procurement and transfer payments, and net exports 

refer to exports minus imports. The market value of these parts is summed up to obtain the total value 

of GDP. 

It can reflect the judgment of a country or region's economic development scale, its overall 

economic strength and speed of development, and can be used for economic structure analysis. It is 

an important basis for macroeconomic decision-making. From a production perspective, GDP can 

reflect a country's industrial structure and demand structure. It serves as a bridge that allows us to 

understand the current situation of a country's economic structure and its development and change 

patterns, it plays a crucial role in enabling us to formulate corresponding industrial development 

policies and control the proportion of consumption, investment, and imports and exports. 

2. Literature Review 

Due to China's rapid development in recent years and significant improvement in its international 

status, various developments in China have entered the perspective of scholars [2]. Some researchers 

believe that China's current approach is similar to the way the United States appears on the world 

stage, and have concluded through research that China's current political focus is very similar to that 

of early modern American leaders [3]. However, the Belt and Road Initiative launched by China in 

recent years has expanded the scope of the international economy through foreign direct investment, 

contracts, and trade [4]. Some studies suggest that China is growing at an astonishing rate and may 

surpass the United States to become the world's largest economy in the near future [5]. The driving 

force for long-term economic growth is the cumulative growth of useful knowledge systems and 

social capabilities carried by the industrial system in China's major country infrastructure. In recent 

years, the state and government departments have introduced many policies to support enterprises, 

especially small and medium-sized enterprises, such as tax incentives, loan incentives, subsidies, etc., 

which have stimulated the development of enterprises. Because of above reasons, this article uses 

Gross Domestic Product to study the macro changes and differences in economic development 

between China and the United States, as well as the impact of investment and consumption on Gross 

Domestic Product. 

3. Methodology and Data 

The data processing method used this time is detrend processing, which is a scaling index calculation 

method proposed by Peng. based on DNA mechanism in 1994, used to analyze the long-range 

correlation of time series. The step is to first fit the data with a straight line and create an average line. 

Then calculate the amplitude of periodic fluctuations based on the difference between the actual value 

and the average value. Finally, compare the two detrending functions to obtain their correlation and 

fluctuation trend. 

I obtained the data for this analysis from the websites of U.S. BEA and China National Data, in 

US dollars and Chinese yuan, respectively. The year I chose is 2003-2022. 

In this analysis, my variables are GDP, consumption, and investment. I used the formula ([Real 

Trend)/Trend] * 100%) to calculate and convert the trend into periodic components. I plotted a co 

plot of detrend GDP with investment and consumption, and based on the analysis of the chart, I drew 

conclusions and predictions. 

The possible explanations of terms involved are as follows:  

GDP refers to the gross domestic product, including consumption, investment, government 

expenditure, and net exports. Consumption refers to the expenditure of households on goods and 

services, while investment refers to the purchase of goods and services for future production. It is the 

Proceedings of  the 3rd International  Conference on Business and Policy Studies 
DOI:  10.54254/2754-1169/81/20241480 

195 



 

 

sum of capital, equipment inventory, and building expenditures. Government expenditure includes 

expenditures for goods and services by local and federal governments, including salaries of 

government employees and expenditures for official duties. Import and export are equal to the 

expenditure of foreign countries on domestically produced goods (exports) minus the expenditure of 

domestic countries on foreign goods (imports). 

Time series data is a series of data points indexed in chronological order, where variables can take 

different values at different times. It can be used to analyze GDP, study its changing trends, reveal 

the laws of economic changes over time, and predict the future economy. 

Trends are general patterns detected in long-term time series data, while periodic components are 

fluctuations detected in the time series data surrounding the trend. The relationship formula between 

trend and periodic component: [(real trend)/trend] * 100% (this formula can convert the trend of the 

chart into a periodic component). 

The definition of standard deviation is a statistical data used to measure the dispersion of a data 

set relative to its mean. The definition of correlation is statistical data that measures the degree of 

coordinated movement between two datasets. 

In this practical situation, the standard deviation is the degree of deviation of each group of data, 

and the standard deviation ratio of consumption (or investment) to GDP is the change in consumption 

(or investment) trend relative to GDP trend. 

Table 1: U.S. GDP, Consumption, Investment and Their Cyclical. 

Year U.S. GDP U.S. GDP Cyclical(%) U.S. Consumption U.S. Consumption Cyclical(%) U.S. Investment U.S. Investment Cyclical(%) 

2003 13865.5 -0.7 9394.4 -0.1 2290.4 4.8 

2004 14399.7 1.0 9748.6 1.3 2502.6 10.9 

2005 14901.3 2.4 10093.8 2.5 2670.6 14.7 

2006 15315.9 3.2 10386.2 3.2 2752.4 14.7 

2007 15623.9 3.2 10638.7 3.4 2684.1 8.7 

2008 15643.0 1.4 10654.7 1.4 2462.9 -3.1 

2009 15236.3 -3.1 10515.6 -2.0 1942.0 -25.7 

2010 15649.0 -2.3 10716.0 -2.1 2216.5 -17.4 

2011 15891.5 -2.6 10898.3 -2.4 2362.1 -14.3 

2012 16254.0 -2.2 11047.4 -3.0 2621.8 -7.2 

2013 16553.3 -2.1 11211.7 -3.4 2801.5 -3.3 

2014 16932.1 -1.6 11515.3 -2.6 2959.2 -0.3 

2015 17390.3 -0.6 11892.9 -1.3 3121.8 2.7 

2016 17680.3 -0.6 12187.7 -0.6 3089.9 -0.7 

2017 18076.7 0.0 12478.2 -0.1 3216.0 1.1 

2018 18609.1 1.2 12837.3 1.0 3398.9 4.5 

2019 19036.1 1.9 13092.3 1.3 3492.7 5.0 

2020 18509.1 -2.4 12700.7 -3.4 3306.5 -2.6 

2021 19609.8 1.8 13754.1 2.9 3603.0 3.9 

2022 20014.1 2.3 14130.3 4.0 3746.9 5.9 

Table 2: China GDP, Consumption, Investment and Their Cyclical. 

Year China GDP 
China GDP 

Cyclical(%) 
China Consumption 

China Consumption 

Cyclical(%) 

China 

Investment 

China Investment 

Cyclical(%) 

2003 137422.0 171.9 58689.9 287.8 52574.5 189.2 

2004 161840.2 50.3 65724.8 77.8 63974.9 49.9 
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2005 187318.9 13.7 74153.7 26.1 73852.0 9.9 

2006 219438.5 -1.1 82842.4 2.7 84978.6 -7.3 

2007 270092.3 -3.2 98231.3 -4.1 102344.6 -11.9 

2008 319244.6 -5.0 112654.7 -9.4 124700.7 -11.4 

2009 348517.7 -11.4 123121.9 -15.7 152691.1 -7.6 

2010 412119.3 -8.5 141465.5 -15.8 181041.1 -4.6 

2011 487940.2 -3.9 170390.8 -10.2 214017.2 -0.1 

2012 538580.0 -4.6 190584.8 -9.9 238320.7 -0.2 

2013 592963.2 -4.6 212477.3 -9.0 263979.9 0.3 

2014 643563.1 -5.2 236238.5 -7.5 282241.6 -1.9 

2015 688858.2 -6.4 260202.4 -6.1 289970.2 -7.1 

2016 746395.1 -5.9 288668.2 -3.4 310144.8 -7.9 

2017 832035.9 -2.2 320689.5 0.0 348300.1 -3.6 

2018 919281.1 1.3 354124.4 3.4 393847.9 2.1 

2019 986515.2 2.3 387188.1 6.2 422451.3 3.0 

2020 1013567.0 -0.8 387185.8 0.2 430624.9 -1.0 

2021 1149237.0 6.5 438015.2 7.3 482119.3 5.0 

2022 1210207.2 6.5 447910.2 4.2 507957.5 5.0 

 

This is the GDP, consumption, and investment data for the United States and China from 2003 to 

2022. I use formulas to trend and chart the trend of changes in GDP, consumption, and investment. 

Table 3: Standard Deviation, SD Ratio and Correlation 

% Deviation from Trend SD SD Ratio Correlation 

U.S. GDP 2.1 1.0 1.0000 

U.S. Consumption 2.4 1.2 0.9541 

U.S. Investment 10.3 4.9 0.8218 

China GDP 40.4 1.0 1.0000 

China Consumption 67.0 1.7 0.9986 

China Investment 44.1 1.1 0.9955 

 

Figure 1: Co-movement of Cyclical Components of U.S. GDP and Consumption (2003-2022) 
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Table 2: (continued). 
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Figure 2: Co-movement of Cyclical Components of U.S. GDP and Investment (2003-2022) 

 

Figure 3: Co-movement of Cyclical Components of China GDP and Consumption (2003-2022) 
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Figure 4: Co-movement of Cyclical Components of China GDP and Investment (2003-2022) 

4. Results and Discussion 
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5. Conclusion 

Due to the high positive correlation between consumption and investment in the United States and 

GDP, investment is most strongly affected by GDP in the short term. Therefore, when it is necessary 

to quickly adjust GDP, we should first adjust investment. The government can find ways to take a 

series of actions to stimulate investment, such as government subsidies and stimulating market 

demand. China's GDP is highly positively correlated with investment and consumption, and its 
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growth rates have been stabilizing since 2005. Since consumption is most affected by GDP, we should 

first stimulate consumption when we need to quickly adjust GDP. 

The stable growth of China's economy in recent years is also inseparable from the influence of 

consumption, such as the government's macroeconomic regulation to maintain the stability of 

economic growth. The government provides subsidies, tax reductions and other policies for various 

industries, creating a development atmosphere and a favorable policy environment, which is also an 

important guarantee for China's sustained economic growth. In the past few decades, the government 

has maintained the stability of economic growth through macroeconomic regulation. The income 

situation of the Chinese people has greatly improved, which has also strengthened consumer demand 

and purchasing power, contributing to market growth and economic stability. The increase in Chinese 

people's income has also stimulated people's entrepreneurial spirit, providing more types and 

comprehensive support for China's industries. 
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